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Swallowed Foreign Bodies in Adults
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SUMMARY

Background: Foreign-body ingestion is a common event
most often seen in children from 6 months to 6 years of
age. In adults, foreign bodies are usually ingested acci-
dentally together with food. This happens more commonly
in persons with certain pathological changes of the gas-
trointestinal tract.

Methods: We present a selective review of pertinent litera-
ture retrieved by a search in the PubMed database.

Results: The foreign bodies most commonly ingested by
adults are fish bones and chicken bones. The clinical
approach to the problem depends on the type of material
ingested and on the patient’s symptoms and physical find-
ings. In about 80% of cases, the ingested material passes
uneventfully through the gastrointestinal tract; endoscopy
is performed in about 20% of cases, and surgery in less
than 1%. Emergency esophagogastroduodenoscopy (EGD)
is recommended when the esophagus is completely
occluded (because of the risk of aspiration and/or pres-
sure necrosis), when the ingested object has a sharp point
or edge (because of the risk of perforation, with ensuing
mediastinitis or peritonitis), and when a battery has been
ingested (because of the risk of necrosis and fistula
formation). For non-occluding esophageal foreign bodies,
including magnets, an urgent but non-emergency EGD
within 12 to 24 hours is recommended.

Conclusion: Most patients can be treated conservatively by
observation alone, but there should be a low threshold for

deciding to proceed to endoscopic retrieval. Surgery is re-
served for complicated cases.
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Treating patients with ingested foreign bodies is
common in clinical practice. A distinction is made
between accidental ingestion of a foreign body and
intentional ingestion with secondary gain. Furthermore,
a bolus may become stuck during ingestion of food,
resulting in the clinical presentation of a foreign body
impacted in the esophagus.

Swallowing of foreign bodies is most common in
children aged between 6 months and 6 years (1, 2). In
adults, foreign body impactions are mostly seen in the
context of a pre-existing pathology. Sung et al reported
the following causes for impaction (3):

® Strictures (about 37%)

® Malignancy (about 10%)

® Esophageal rings (about 6%)

® Achalasia (about 2% of cases).

Eosinophilic esophagitis, which has a secondary role in
foreign body impaction, has been described in up to 33%
of cases of bolus impaction (4). However, in some cases
no pathological predisposition is present. Furthermore,
more cases of ingested foreign bodies are reported in
patients of advanced age, those with mental retardation,
and with psychiatric disorders (5). The physiologically
and anatomically narrow parts of the gastrointestinal tract
make the passage of the ingested body difficult and are
predilected sites for foreign body impaction (1, 5).

According to the available data, frequencies of swal-
lowed foreign bodies vary widely. The foreign bodies
most commonly swallowed by adults are (3, 6, 7):

® Fish bones (9-45%)

® Bones (8—40%)

® Dentures (4—18%).

Longstreth et al. reported an annual prevalence for
bolus impaction as an independent subentity of
13/100 000 (8).

As long as no occlusion and/or other complications
develop, the clinical signs are not necessarily dramatic
and may even be lacking. Most patients present with
the sensation of a foreign body, difficulty in swallow-
ing, chest or abdominal pain, or vomiting (6).

The foreign body is passed naturally in some 80% of
cases. In 20% of cases, endoscopic intervention is indi-
cated. Surgical intervention is indicated in less than 1%
of cases (1, 3, 5-7, 9). In spite of the mostly benign
natural course, ingestion of foreign bodies is associated
with increased morbidity. In the USA alone, some 1500
deaths are reported every year (10).

This article aims to provide a diagnostic and
therapeutic algorithm (Figure 2) for the evaluation and
treatment of a swallowed foreign body in the
gastrointestinal tract in adults. Information on the
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Figure 1:
Abdominal x-ray
with a foreign body
(a spoon) in the left
lower abdomen

Classification of foreign bodies

® Size
Length greater/smaller than 6 cm

® Surface consistency
— Sharp/pointed versus blunt
- Rounded versus sharp edges

® Material/contents, for example
- Food
- Drugs
— Battery
- Magnet

® Characteristics
- Radio-dense+/-
— Metallic+/-
— Chemically inert +/-

management of ingested foreign bodies in the res-
piratory tract and in children can be obtained from
articles written by specialists in ear, nose, and throat
(ENT) and pediatrics (11, 12).

Method
In order to compile this review article we conducted a
selective literature search in PubMed (last accessed on
22 September 2012). 135 articles matched our search
term “foreign body ingestion AND adult NOT child
NOT case report”. Restricting the search to include
only articles in English reduced the number of matches
to 55 articles.

After excluding articles on intentional ingestion of
foreign bodies and studies with fewer than 10 patients,
we were left with 24 publications. Using the search

terms “ingested foreign bodies” and “food bolus impac-
tion” with the same settings in PubMed, we selected 15
and 18 more articles, respectively. We also filtered out
16 articles on the “body packing syndrome”.

Because data from randomized studies are lacking,
we based our article exclusively on retrospective publi-
cations, reviews, and recommendations from medical
specialty societies.

Categorizing ingested foreign bodies

It seems sensible to categorize ingested bodies by
material, size, surface consistency, and chemical com-
position, because these characteristics help to deter-
mine the urgency of any intervention (1, 5, 13). The
passage through the duodenum depends on the
diameter as well as the length of the ingested foreign
body. Foreign bodies longer than 6 cm and with a diam-
eter of more than 2.5 cm make the duodenal passage
difficult (9, 14). In our opinion, further categorization
of ingested foreign bodies by radio density also makes
sense. The Box provides a systematic categorization of
foreign bodies; this will be used as the basis for devel-
oping a diagnostic and therapeutic algorithm.

Diagnostic evaluation

Patients usually seek medical attention after ingesting a
foreign body and provide information about the foreign
body. Furthermore patients may point out the possible
location of ingested bodies (15). According to Connolly
et al. (16) this does not always correspond with the
actual location of the foreign body. The physical exam-
ination should therefore not be restricted to the symp-
tomatic region. In some cases the diagnosis of an
ingested foreign body is made days or months after the
body was ingested (el).

The diagnosis of an ingested foreign body is made
primarily on the basis of the patient’s medical history.
This means that the type of diagnostic evaluation and
the extent and urgency of a possible intervention are
decided on the basis of the information gained about
the ingested foreign body, subjective complaints, and
the clinical findings (1, 5, 6, 9, €2).

Radiography of the affected region of the body, on
two planes if required, has been recommended by many
authors as an initial screening method (e3, e4). Mosca
et al. confirmed a positive finding in 144 of 414 pa-
tients with ingested foreign bodies on the basis of x-ray
films (17). Such images make it possible to gain in-
formation not only on the location of the ingested body,
but mostly also about the configuration, number, and
size of the ingested foreign bodies. Furthermore they
may indicate complicated courses with perfor-
ation—for example pneumoperitoneum or pneumo-
mediastinum (Figure 1).

We support this approach if the foreign body is
suspected to be radiodense. In our opinion, imaging in
the context of the diagnostic evaluation helps not only
to confirm the diagnosis but also contributes to
documenting the findings.
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For non-radiodense and some radiodense foreign
bodies, native x-ray examination is mostly not suffi-
cient to exclude ingestion of a foreign body. Ngan and
colleagues showed a sensitivity of only 32% and a
specificity of 91% for ingested fish bones in native
x-ray films of 354 patients (18). Although small foreign
bodies, such as fish bones and chicken bones are dense
enough to show in the radiograph, they may be con-
cealed by fluids and soft tissue mass (19, 20). Such
foreign bodies can be excellently identified by using
computed tomography (CT) scanning, as shown by
Coulier et al. (20). With a sensitivity of 100% and a
specificity of 91%, CT has an important role in the
diagnostic evaluation of ingested foreign bodies (21).

Some authors have advised against using contrast
medium in the setting of radiological diagnostic evalu-
ation, because of the risk of aspiration, reduced ability
to assess the mucosa, and possible concealment/ma-
sking of the ingested body (1, 5, 9).

The use of ultrasonography to diagnose ingested
foreign bodies seems uncommon. This is confirmed by
the limited number of published case reports (22). The
largest series in an adult cohort was published by
Coulier in 1997 and included only six patients (23).
This also shows how rarely ultrasonography is used to
detect ingested foreign bodies.

Some authors have described using metal detectors
to diagnose swallowed foreign bodies (24, 25).
Sacchetti et al. found a sensitivity of 94% and a specifi-
city of 100% for metal detectors used to identify metal
foreign bodies (25). The method is cheap, can be re-
peated as often as required, and does not entail radi-
ation. Although metal detectors are used primarily in
children, Ryan et al. recommend extensive application
of this simple diagnostic instrument in adults too (24).
In our opinion this approach does not yield any tangible
information and is hardly used in adults in clinical
practice.

It is important that imaging is performed directly
before any planned intervention since the position of
the ingested body may change substantially over time.

Treatment

The natural course after ingestion of a foreign body is
asymptomatic in 80% of cases, and the foreign body
passes without problems. Endoscopic intervention is
indicated in some 20% of cases. Surgery is required in
less than 1% of cases (1, 2, 5,9, 13, 15, 17, 18, 26).

Conservative treatment

Most ingested foreign bodies pass through the gastroin-
testinal tract without any difficulty. Consequently,
conservative treatment by means of close observation is
justified in most cases. This is the treatment of choice
for blunt, short (<6 cm), and narrow (<2.5 cm diameter)
foreign bodies, especially once they have passed the
pylorus (13—15). Spontaneous passage can mostly be
expected within 4—6 days. In rare cases this may take
up to 4 weeks (1, 5, 9). Until the foreign body has
passed through the patient’s body safely, the patient’s
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Indication for esophagogastroduodenoscopy
and recommendations for immediate further treatment
,3,5,9,13,15,17)
Emergency eso- | Bolus impaction Inpatient/outpatient
phagogastroduo- | with complete
denoscopy occlusion of the
esophagus
Sharp/pointed FB | Inpatient
Batteries Inpatient
Esophagogastro-| Magnets Inpatient
duodenosco
within 12_24py FB >6 cm Outpatient/inpatient
hours in length
Other FB in the Outpatient/inpatient
esophagus
Elective esopha- | FB >2.5 cm diame-| Outpatient
gogastroduode- | ter
nosco
Py Prepyloric FB Outpatient

stools should be continuously observed. No change in
eating behavior is required during this period. If the
foreign body is not passed then weekly outpatient x-ray
examination is recommended in asymptomatic patients,
in order to document the foreign body’s passage (1, 5,
9, 13).

Medical treatment in esophageal food bolus impac-
tion has been described by some authors (27, 28).
Because of its relaxant effect on the smooth muscles,
glucagon is used to treat food bolus impaction in the
esophagus (27, 28). Extending this effect of glucagon
to include the treatment of swallowed foreign bodies in
the upper gastrointestinal tract seems sensible, but its
effectiveness has not been confirmed to date. It also re-
mains questionable whether a similar effect can be
achieved by using butylscopolamine.

Endoscopic intervention

Endoscopic intervention is necessary in 1 out of 5 cases
of foreign body ingestion. A foreign body in the upper
gastrointestinal tract is mostly removed by using esoph-
agogastroduodenoscopy (1, 2, 5-7, 9, 13-15, 17, 18).
The procedure is popular and accessible almost any-
where.

Ginsberg and Ciriza et al. recommend laryngoscopy
in patients with acute dysphagia and a history indicat-
ing foreign body ingestion (5, 29). If the foreign body is
detected during laryngoscopy, it can safely be removed
without complications. If the foreign body is not visible
but the patient has acute dysphagia, esophageal impac-
tion has to be excluded (5). A sensation of a foreign
body with dysphagia can remain for several hours after
the foreign body has passed and can thus mimic foreign
body impaction. Since the distinction cannot be made
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Medical history

Physical

Metal detector +/-
- Radiological diagnostic

Laryngoscopy evaluation +/~ (CT/Rx)

l examination l
Acute dysphagia =2 dNo pathological findingRezsg Peritoneal irritation
+
X-ray +/- ¥
e

v v
Esophagus Upper gastro- Il Lower gastro-
- intestinal tractlintestinal tract +
Cf.
Table
\ 4

! }

+
Removal without complications - T
+ Present/positive —3 Urgent intervention within a narrow
Not present/negative timeframe / 12-24 hours

—>» Emergency indication* —> Indicated approach without timeframe
within a narrow timeframe/ =3 Optional/alternative approach or
immediately treatment option

Diagnostic and therapeutic algorithm in patients who have ingested foreign
bodies; cf. Table

clinically, esophagogastroduodenoscopy is required in
this emergency setting. The procedure may not only
confirm the diagnosis but may as well rule out foreign
body ingestion/impaction or provide definite treatment.

The range of indications for esophagogastroduo-
denoscopy is extensive (2, 3, 14, 17, 18, 26). Zhang et
al. reported that all 561 patients in their study who
presented after ingesting foreign bodies were referred
to esophagogastroduodenoscopy (26). The urgent need
for endoscopy depends on the risk of aspiration if the
esophagus is completely occluded and on the risk of
perforation caused by the foreign body, as well as the
risk of the foreign body becoming stuck (7able).
Emergency esophagogastroduodenoscopy is therefore
indicated in complete occlusion of the esophagus, with
salivary pooling (1, 8) (Figure 3a). This is also the case
if sharp or pointed foreign bodies have been ingested,
which can result in complications such as mediastinitis
or peritonitis owing to perforation of the gastrointesti-
nal tract (5, 9, 13, 17) (Figure 3b). The authors of these
studies (5, 9, 13, 17) also recommend emergency
esophagogastroduodenoscopy  after ingestion of
batteries as these contain alkaline substances and toxic

metals, such as mercury. Necroses may develop subse-
quent to pressure on the mucosa (pressure necrosis)
and/or subsequent to the release of alkaline substances
(liquefactive necrosis), as may fistulas or mercury
poisoning (30). Such patients should be admitted as in-
patients.

If removal of the foreign body is not necessary—for
example, in cases of food bolus impaction in the
esophagus—then it can be gently pushed into the stom-
ach by applying mild pressure (31). If the impaction is
located in the middle third of the esophagus, the risk of
perforation is particularly high because the cardia is
very narrow. Esophageal foreign body impaction last-
ing 12-24 hours should be prevented under all circum-
stances (9).

For the remaining esophageal ingested foreign
bodies and food boluses that are not completely occlud-
ing the esophagus, urgent esophagogastroduo-
denoscopy is indicated. This is also the case for long
(>6 cm) foreign bodies (15) (Figure 3c). If magnets
have been ingested there is a high risk of intestinal
obstruction, perforation and fistula formation, owing to
the attraction between the individual single magnets (or
between the magnet and metallic foreign bodies
swallowed at the same time) (e5). Inpatient observation
is recommended in this scenario.

Recovery of a foreign body by means of colonoscopy
is not common practice according to the available data.
After Bauhin’s valve has been passed the foreign
body is usually excreted without any complications. If
the passage is difficult then colonoscopic removal is rec-
ommended, as reported by Chung et al. (32).

Surgical treatment

Surgical intervention is required in less than 1% of
cases. Since endoscopic techniques have progressed,
surgery takes more of a background seat. The absolute
indication for surgery exists only in case of perforation.
Relative indications for surgery after ingestion of
foreign bodies exist in the case of complications that
cannot be resolved endoscopically or after unsuccessful
attempts at endoscopic recovery (33). Many authors
recommend a surgical consultation in patients whose
ingested foreign bodies have remained in the same
place in the distal duodenum for longer than a week (1,
5, 9, 13). In the era of minimally invasive surgery,
laparoscopic surgery is an option (Figure 3d) (el).

Body packing

The term body packing refers to drug smuggling in the
gastrointestinal tract. Several parcels containing 5-10 g
of the drug (preferably cocaine or heroin) are
swallowed (34). The incidence of body packing varies
depending on the geographical location. An Amsterdam
working group headed by de Bakker, for example, re-
ported 143 cases in 5 years; by contrast, 193 cases were
documented in New York alone within 7 months (35,
36). More than 90% of body packers remain
asymptomatic. Surgery has to be undertaken in just
under 10% of cases (35).
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Figure 3: Endoscopic and intraoperative confirmation of the diagnosis with simultaneous initiation of treatment after

ingestion of a foreign hody

a) Complete occlusion of the esophagus by a food bolus

b) Toothbrush in the esophagus with early signs of mucosal ulceration
Endoscopic recovery of a dental drill in prepyloric position

c)

d) Laparoscopic removal of a chicken bone after foreign-body related perforation of the sigmoid colon
(Figure 3d from: Ambe P, Meyer A, Kohler L: Divertikulose als Risikofaktor fiir eine Fremdkdrperperforation des Darms [Diverticulosis as a
Risk Factor for Foreign Body Associated Bowel Perforation]. Zentralbl Chir 2012; with permission from Thieme-Verlag, Stuttgart)

Asymptomatic body packers are usually admitted by
the police. After a history and physical examination, an
x-ray overview screening of the abdomen is performed
(37). Gsell et al. described how all body packers were
admitted to hospital and then accommodated in special
rooms (37). In some cases the diagnosis can be ob-
tained only via CT scanning (37). Urine testing is not
recommended; its sensitivity of 35% is too low (38).

Body packers should be treated conservatively.
Because of the risk that the parcel may rupture, leading
to subsequent intoxication, endoscopic recovery
should not be attempted (1, 5, 9, 15, 34, 39). Laxatives
are recommended by the Swiss working group, as
they help accelerate the passage of the drug parcels
through the body (within 0-9 days) (37). Since not
every hospital has rooms fitted out especially to admit
body packers, we recommend putting body packers
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into an observation room with a commode chair. This
is helpful for observing the passing of the parcels
and changes in people’s vital signs, as a sign of
intoxication. Since the failure rate is only 2% to 5%,
the conservative approach is always advisable in
asymptomatic body packers (39).

Symptomatic body packers either present with signs
of intoxication or bowel obstruction (34, 35, 39). If
signs of intoxication are observed then a parcel rupture
should be assumed. The lethal dose for cocaine has
been reported to be 1 to 3 g (35). Mortality in this
setting has drastically changed over the years. In the
1980s Wetli and Mittlemann reported alarming death
rates of more than 50% (40), compared with 2% mor-
tality published by de Bakker et al. in 2012 (35). This
clear drop in mortality can be partly explained by
improved packaging materials.
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® |ngestion of foreign bodies is common. The clinical
approach is determined by the type of foreign body
(size, length, chemical composition, etc), subjective
symptoms, and clinical findings.

® |n the overwhelming majority of patients the ingested
body passes without any problems; endoscopic
intervention is required in 20% of cases and surgical
intervention in less than 1% of cases.

® The range of indications for endoscopy should be
extensive; bolus impaction with complete occlusion of
the esophagus, sharp/pointed foreign bodies, and
batteries constitute indications for emergency
esophagogastroduodenoscopy, magnets and long
(>6 cm) foreign bodies should be removed within
24 hours.

® Asymptomatic “body packers” should be placed
under observation, on the intensive care ward if
required; endoscopic retrieval should not be attempted.

® Symptomatic body packers with signs of intoxication
should undergo laparotomy immediately once they have
been medically stabilized, as a lethal dose must be
suspected.
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